To determine short-term storage stability (13 h), samples containing all analytes were 154 made in 100% Oregon Coast seawater at the second lowest concentration level in order to 155 simulate samples taken for environmental monitoring. The samples were stored in 50-mL HDPE 156 centrifuge tubes and three samples of each standard were stored at room temperature (20 ⁰C), 4 157 ⁰C, and at -20 ⁰C. For each treatment, one sample at each of three time points over 13 h was 158 prepared as described below in Section 2.3 and analyzed in triplicate. 159
To determine the long-term stability of seawater samples, open ocean water collected 160 from the Oregon coast was spiked with all analytes and the mixture was separated into multiple 161 50-mL centrifuge tubes. All long-term stability samples were then stored at -20 ⁰C until analysis. 162
During each analysis, for a total of 7 months, individual samples were thawed in the presence of 163 isopropanol, as described below in Section 2.4. 164 165
Corexit Formulation Analysis 166
In order to determine the concentration of each analyte in the whole Corexit 9500 and 167 9527 commercial formulations (donated by Ronald Tjeerdema of the University of California at 168 Davis) were diluted in methanol. Then, analytical samples were made in 25% isopropanol:75% 169
Instant Ocean at nominally 1 mg/L and 100 µg/L total Corexit concentrations. The samples were 170 prepared in the Instant Ocean solution in order to include the formulation analysis within the 171 seawater analysis (as standards were made in Instant Ocean to mimic ion suppression). The 172 higher concentration was used to determine α-/β-EHSS concentrations and the lower 173 concentration was used to determine surfactant concentrations. All samples were analyzed using 174 the same method as for field samples as described below. 175
Field Sample Collection and Preparation 177
Gulf of Mexico seawater samples were collected on the R/V Walton Smith between May 178 25, 2010 and June 6, 2010. The samples were collected by a CTD-Niskin rosette system at 179 multiple sites and varying depths. (Joye et al., 2011) The collected water was then split into BD 180
Falcon 50-mL polypropylene centrifuge tubes (BD Biosciences, San Jose, CA) and frozen 181
immediately. The samples were kept frozen until they were shipped with blue ice to Oregon 182 State University. Field blanks consisting of laboratory water (using a MilliQ Advantage A10 183 water purification system) were made on the ship and frozen until shipment. Samples were 184 shipped frozen and stored at -20 C upon receipt. 185
To reduce or eliminate analyte loss, the frozen seawater samples (in the 50 mL centrifuge 186 vials) were first weighed to determine volume, and then transferred (while frozen) into a 250 mL 187 HDPE bottle. The centrifuge vials were then rinsed with 3 aliquots of isopropanol (final 188 isopropanol volume equivalent to 25% of the final sample volume) and the rinsate was added to 189 the frozen seawater sample in the 250 mL bottle. Field sample preparation steps significantly 190 impacted the recovery of analytes from the seawater samples. Prior to analysis, 5 mL aliquots of 191 seawater sample/isopropanol were transferred to a 6 mL glass autosampler vial and spiked with 192 labeled internal standard solutions. For this study, no autosampler vial caps were used because 193 they were identified as a potential source of DOSS contamination. The HPLC mobile phase consisted 0.5 mM ammonium acetate in DI water (A) and 210 acetonitrile (B). The gradient program followed a starting composition of 5% B that was held for 211 the first 7 min, increased to 50% B in 0.5 min, increased to 60% B in 9.5 min, followed by an 212 increase to 97.5% B that was then held for 10 min before the composition returned to 5% B in 1 213 min for a total run time of 36 min. In addition to the solvent gradient, the flow rate was 0.5 214 mL/min for the first 17 min before it was increased to 0.75 mL/min for the rest of the analytical 215 run. In order to reduce solvent dwell time (the time it takes for changes in the gradient to reach 216 the analytical column) the autosampler switch valve was set to bypass the autosampler injector 217 system at 7 min. To reduce analyte carryover, the autosampler switch valve switched back to 218 send the mobile phase through the injector system at 17.5 min ( Figure S8 and S9 in SI). 219
Without this "main-pass" switch, nonionic analyte carryover ranged from 4 -40% of the original 220 concentration. With the switch, the nonionic analytes retained in the injection system were 221 pushed onto the column with the 97.5% acetonitrile mobile phase so that they eluted with the 222 analytes retained on the column. 223
To prevent fouling of the sample cones by the nonvolatile salts in seawater, the initial 224 flow from the column was diverted to waste, after 9.5 min the flow was switched to the mass 225 spectrometer. In addition, from 16 to 23.5 min the flow was diverted to waste during the injector 226 system cleaning step (the first 7.5 min of the main-pass switch). The entire LC-MS/MS timeline 227 is visually shown in SI. For purposes of compensating for the strong ion suppression of seawater, due to the high ionic 254 strength, all analytical standards were made in 25% isopropanol and 75% Instant Ocean for 255 matrix-matched calibration. 256
Calibration curves consisted of at least 5 calibration standards and required a correlation 257 coefficient of 0.99 or greater in order to be used for quantification. All calibration curves were 258 1/x weighted, and standards whose calculated concentrations were beyond 30% of the intended 259 concentration were removed from the calibration curve calculation. Calibration curves spanned 260 from the lower limit of quantification (LLOQ) to the upper limit of quantification (ULOQ) for 261 DOSS (67-34,000 ng/L), α-/β-EHSS (150-25,000 ng/L), Span 80 (3,000-60,000 ng/L), Tween 80 262 (2,700-400,000 ng/L), and Tween 85 (700 -150,000 ng/L) ( Table 1) (Figure S10 in SI) . 306 LVI-LC is a tool for the sensitive detection of analytes in environmental aqueous samples 307 that avoids extensive sample preparation. The injection of non-volatile salts is of a concern for 308 any analytical method utilizing mass spectrometric detection as salt sprayed into the ionization 309 chamber can lead to sample cone fouling and corrosion. Utilizing the post-column divert valve 310 built into the mass spectrometer, the initial flow, containing most of the salt, was diverted to 311 waste away from the mass spectrometer. This was a vital step in the protection of the MS system 312 during sample analysis. After months of analyses there was no significant deposition of salt on 313 the sample cones. 314
While column fouling is also a concern with large volume injection, a single analytical 315 column was used for approximately 1 year (~ 2500 large volume injections) without observing 316 diminishing chromatographic peak quality. Guard columns could be used for approximately 100 317 injections before peak shape deterioration (primarily peak tailing and splitting). Even with the 318 above described instrumental protection procedures, ionization suppression was observed for the 319 nonionic analytes (Figure S5 in SI) . We propose that the decrease in sensitivity is due to the 320 formation of sodium-adducted compounds, which result from low levels of residual salts that 321 retained with the analytes and co-eluted into the mass spectrometer. Sodium-adducted 322 
Method Accuracy and Precision. 326
Whole method accuracy, as indicated by percent recovery, ranged from 88 -119% 327 (Table 1) . Whole method precision, as indicated by RSD, ranged from 1.4 -23% (Table 1) . 328
Higher RSD values were observed with Tween 85 (17%) and Span 80 (23%), which is due to the 329 poorer sensitivity to these compounds as well as the lack of an internal standard to accommodate 330 for between-injection differences in ionization efficiency. The developed method provides 331 similar recovery of DOSS (88 ±10%, mean ± 95% CI) as those for previously reported methods 332 quantities of α-/β-EHSS at 0.28% (w/w) and 0.17% (w/w), respectively. It was beyond the scopeof the current study to determine whether the presence of α-/β-EHSS was due to synthetic 200 nd nd nd nd < LLOQ designates the analyte was below the lower limit of quantification but above the limit of 535 detection, while "nd" indicates the analyte was below the limit of detection. NA indicates the 536 analyte was not measured in this sample. 537
